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(54) Title: SAPO-11 MOLECULAR SIEVE, ITS SYNTHETIC METHOD AND A CATALYST CONTAINING THE 

a MOLECULAR SIEVE 

s (54) sAPo-n fr?nAxit&*mMR*m : i : tttfimKM 

== (57) Abstract: The present invention relates to an SAPOll silocoaluminophosphate molecular sieve, its preparation and a 

s catalyst containing the molecular sieve. After being calcinated to remove templating agent, the molecular composition of said 

=~ molecular sieve has a empirical formula in the anhydrous oxides form: Al 2 Oj : VP2O3 : ZSiOj, wherein the value of y is 

3 0.60∼1.20, the value of z is 0.05∼l.3; and it characterized in that: the data of XRD of said calculated molecular sieves 

|H is as that showed in table 3, the crystalline structure of said calcinated molecular sieve is essentially the same as that the of the 

S synthesized molecular sieves is essentially the same as that of the synthesized molecular sieves which have not been subject to 

S calcination to remove the templating agent Said catalyst comprises 10∼85 wt.% of SAPO-11 molecular sieve, 

= 0.05∼1.5 wt.% of Pd or Pt, with the balance of alumina. Comparing with the same catalyst of prior art, said catalyst has 

sg remarkably increased selectivity and product yield, when it is used in hydrocarbon isomerization. 
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OtM, Al^yPArzSiO,, *tyW* 0.60 - 1. 20, z fifatl 0.05- 
1.3; ##-ML-f: #**ttl!MJUft#Jje*4 X #&*M**U**>4<. 3 

tefl. f/jii.MiifLMii} 10-85 $*«^/ i /rii.^ SAPO-11 0. 05- 

1.5 Pd Pt, tfA^f-tflUfc-te&A. #&#4£*fc#m-f;8 

'tt #]4t f- Ml *t 4 s - W JL* ft . 
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sapo-11 ^#ai^A**«a-Mt^f-»^#4b*l 

«#M4| AEL ^&##$Mfc&45^-J-0¥ (SAPO-11) 

ft*J*N*Ltt*T — ft^HI (U.S.Pat. 4, 310, 440) , 

AEL (A1P0 4 -11) ^SMS^M — JR , tM, 

~f~ S£~5^ok > Ima2, WW a=18. 7A, b=13.4A, c=8. 4A, 

&4-l$-tnmi>it% 3. 9x6. 3A, x Mm>TM (xrd) if® 

15 iU&JML i; fcitfc&J&Jft^, £l£&^<W#<&& 

$RI^#Jt^ Pna2,, Mtifciv a=18. lA, b=13. 8A, c=8. lA, 
XRD i^M^M* IS] , XRD i#@iM£JML 2 0 
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21. 80-21. 95 


4. 07-4. 05 
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22. 05-22. 15 


4. 03-4. 01 
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22. 35-22. 50 
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m 


23. 25-23. 55(S*j%) 
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* w-m: <20 m: 20- 


70 s: 70-90 


vs: 90-100 



5 ^-#«t45^-f-Pf'fr*tll^. *IA#**ik£48#"?-j|, ?PSAP0 

iM^-T-Wi (&B U.S. Pat. NO. 4, 440, 871), ^■f-Jf'f 

10 AEL ^M^SHS^iFf (SAPO-11) JMfi*^-^ ABL 

(A1P0 4 -11) £fafrT$teWti&tfc*> XRD if®, fej&jfaMjft&fe , 

U.S. Pat. NO. 4,440, 871 &i£#&#., 
AEL &jft*«taM5^-?-0f XRD#®£USr44t 1 

&i±mkM.m£, xrd if @#u&&4l-£p 

AIL 20=12.8, 16.1, 21.9° ^>T#-%, ffjit**r i±! &«W 
^^it^i?^^ AEL ( AIPO4-II) %fo&^ffifefa®LJ&£tfl XRD 
if S *t4*&**| R , tf) ^ n iZ it^^JfcJft 

20 7 "Sp£*£#.; ;JMSM&* ikfcJ&fc^St 

fiMcftMftft, &it&%t,M>J&£ , XRD iM#:#JC£ 
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&g$Lfc, &k$L 2 0 =9.85, 12.8, 16. 1, 21.95° ft it , 

te&ifr^##P 0 p#J XRDifg»t^l 2 0 =9. 4, 13.1, 15.65, 21.1° 
^#-%J8'J&^$&, &4*<^£# AEL (A1P0 4 -11) 
foffU&gtfl XRDifBlfclMBfl. « ABL «r^-f-ff»*JJt*^^l* 
0 £&jM^A3> * <K> ^ I?) fij * |SJ o 

U. S. Pat. 4, 943, 424, U.S.Pat. 5, 208, 005 ^Lfrft T — 'ft AEL 
(SM-3) JSL^A^r*, £^&#r#^$$tf XRD 
U.S. Pat. NO. 4,440, 871 ^Hf^^M XRD $TM$k$&£-&%% ft > 
&JK,*J&, ^fftt XRD #^*fc*l AEL %#lfr J f-ffim%>!& 
m£¥i XRD *94fc.*fr££-;taH, 

4l%LSl & m % t *'J 35 t$ ^ ^-f- # 3 # #J * 

£ -f AEL $^&45^>#&^4S^^#^^;&;3r&, 
U. S.Pat. NO. 4, 310, 440 flN^^&^&A, #-^|L 

— itTJft* — j£&J&##MJ, ^Aa±iHL^4fe 1. OR: P 2 0 5 : A1 2 0 3 : 40H 2 O 

feat 200°C 9 9 9^ 24-48 'M*h£, &i±ifc\ ^Jfc^^-f" feftHfr^ 0? f 
£ U.S. Pat. NO. 4, 440, 871 AEL ^^)^^45^-f^ 

i,6##J.^^#^i^>£^rt > feit 150-200 o C B a ^-b^, #$»J£*-J-J|; 
£ # zK-^|L4fc4S ( ?K45^ ) 3? 4S ft Hfr , J3'J &##^&4&4S;&p>M* 
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£ U. S.Pat. 4,943, 424. U. S. Pat. 5, 208, 005 AEL 

-ffc, #*J^f- ##i*»iP!AJKLJ£*$ pHflUfcfliJ. 6.0-8.0, 
&4k&4&&Jt 170~ 240°C. 42.$rft? i #i&3±fefaIDLJ&g, &fa&fo$L 

10 

25 ^i- MM ^^k4^^^ % mK^t^j ^-ft4t4$.4tM , 

U. S. Pat. 4, 710, 485 jfe U. S. Pat. 5, 087, 347 t 

U.S.Pat. 4, 710,485 ^^*J^^AM:4S^J$#^^4fcflt4fc 
*#lMMS^-J-ffi&t| + &^f-0f SAPO-11 A SAPO-41. 
SAPO-11 jfa SAPO-41 ^-j^flMfr U. S. Pat. 4, 440, 871 t#MHf^ 
30 A^r*^A^. U.S.Pat. 4,440, 871 t#r^#'M 
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-#. ##JA SAP0-11 ^-f-fl?, &frTffi&ig.*t$&&1&&, £ XRD 
ftMtfttifcfr&Jq U.S. Pat. 4, 440, 871 t W&fttflfr'? 0?£fci±il5* 
& % £ XRD ^■**BiLi-^it^^#*E^*^. 
U. S. Pat. 4, 710, 485 ^tftm^&te^ffiftftftftMfcM 
5 #.>Mf/fltt SAPO-11 ^fft^#i-iS£fT*^-f-|?&ltSa^*# 

U. S.Pat. NO. 5, 087, 347 feft #1 ft ft ft Ml ftMMft. 

Mltf&fc, £#BMMS^-J-0$&i| +&^*$ SM-3. SM-3 
^ U.S. Pat. NO. 4, 440, 871 t#P5Hf# SAPO-11 ft # XRD 

10 ^ SM-3 SAPO-11 ^ 

fai)L$L&&&t&. ft SM-3 &^ffift%mM&7ttf]$-$}fctfifcMM 
•fiE^-*fc#4fc^Bt, £iU&*H£4«. rfii SM-3 ^-f-^^iti^S 

15 $Mf&*t#MMttt SAPO-11 ^■fW***JK»l*"^*L#J^^ift'* 
&#*piL£.£4fc, @jfc>Ufm# SAPO-11 ^-f-J$^**JK,«fe-^*L#J^ 

iUMh SAPO-11 ^M&^&^^;t> ty&te&JftRM&ljL*! 

SAPO-11 

-j-gp (sapo-11) , 

25 ft iM- XRD ifS W^R^£M^I;U£. 

&£Wtf)— ft&tJr&fi sapo-11 ^-f-jf 
30 ic«J^^ 
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;MLBfl$L#— 3t sapo-11 ^&&&ft^$^&M4r7r&u^&i£ 

4fc#£,jM*Bfr# Al 2 0 3 :yP 2 0 5 :zSi0 2 , Ity W 0. 60 - 1.20, z tfj 
5 tfL# 0.05-1.3; *#^-f: £#&J!fcl&j|&feL#],£tf X M%$tM$L 

^MfttJMMBft. #ifc6MMfc#]* 10-85 4±%#0M£tt SAPO-11 
■J- ft, 0. 05-1.5 Pdi& Pt, #;&&*tflU&4SlB.&. 

&2L*Aft$L&tfl&t AEL £###IMMS^0MSAPO-11)*;I* 
15 Al 2 0 3 :yP 2 0 5 :zSi0 2 , £ + y 0. 60 ~ 1. 20, z 0. 05 - 1. 3; 

20 H^^AHfti^iWiiftfU*** 

x R:Al 2 0 3 :yP 2 0 5 :zSi0 2 ; £ + R ##£-f-^0$ AfMLiM ###t&#L 

Jfe*— ^■ftJfeA*^^^^^; x 0. 01 - 0. 35,$L&# 0. 03- 

0. 25; y #4iL# 0. 60 - 1. 20, 0. 75 - 1. 05; z tftli^ 0. 05 - 1. 3, 

25 ytakti o.i-i.i. 

&£WftVk&tfl*%1tL*k4&fr'?ft&&ikifttil XRD *t**^T4 AEL 
£##45^ ftftHtt XRD (*.i.*^#^*»4L 1 #T*'J ). & 

AEL B a a ^#}; 3«tl&T«*A, XRD JdH£&«MF 

til XRD it**^^***^^^^*^^ XRD 
30 &#;MLfl*4*rt^»A*##4Mfc£., 
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*ra: 20-70 s: 70-90 vs: 90-100 



# aR: A1 2 0 3 : bP 2 0 5 : cSi0 2 : dH 2 0 ^^3t^*b, &^##»^#jMfc& 

N"#>&JL# 25~60 o C, 28 - 42'C, 30~40'C; fttii 

#A4fc#£"ttA£ 140 ~ 190*C, .foikfe 150 - 180°C, 160 ~ 

10 lT5Vft&J$Lfr&£.J&jjTfr$!i&tf>4~60 4fe& 10 ~ 40 'Mlfr; 

# + a #4£;N7 0. 2-2. 0, 4Li&% 0.3-1.5, &VLi&% 0.5-1.0; b 
i#4iL# 0. 6 - 1. 2, 0. 8 - 1. 1; c 0. 1 ~ 1. 5, 0. 3 - 
1.2; dtf]&% 15-50, 20 - 40, 25 - 35. 

4^ifL^*#^**t^t^4S*» #*«*;M"#M&&*JJS 

&&IL*.4fc4B, #^JMfc4S* #^»*454Ur#iM5, #r&(#>&$ 

$ # # * t # 3MT + 4NiiM tfl 

20 iZ&ft 500 - 650TCT'tai§- 2 - 10 
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*flW'J;£&»>fltf SAPO-11 ^-f-ft. 

^M^MM^W. &M#^*T>*A Pts Pd *, Pt 
10 ^» Pd # . 

^93/5t*^^A4r^iL»«^r*^r#W*^" AEL £#ti$«MMS 

^«J^# XRD *■«#:*.£.**£; 

■f * 4Sf IL##) fliiLfi »t , ^ &^#r#^-f- ft M # 4iM-fc M #1 
^iL^^r^^^*'!*^^^^^^ io~85 

AEL##}#^&>sMg^-f # (SAPO-11) , 0. 05- 1. 5 4:4%^ Pd i& Pt, 
Si;MHttf*Ufc4S&A; £*0r&# SAPO-11 ^ff^ftJR.^*. 
^Jt^#*UA^|L^4fe^^^^*.-fti#^4L^Bt^ A1 2 0 3 : (0. 60- 
20 1. 20) P 2 0 5 : (0. 05 - 1. 3)Si0 2 , *t*Mfc*$ SAPO-11 ^ 

x*iMfr*****£iMfr**HMi 3 

*£L9J*4*#i|l4fc#J'ftii#&A# 20 - 80 £*%tf/s/fi£tt 
25 SAPO-11 ^-f-fli, 0.1-1.2t*%^PdJK,Pt, «^L^t^H.^4&. 

TT&i&H, iZTT&^UA: SAPO-11 ^#4^45^1t^ 

Pd * Pt #4fc^4fr&ft#tfi&^4b, -S-feit^ * 
30 jfp^^, *P#£l*&gm#4b*]; #t^&tf#Ufc4Stf Tir^TiX 
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ft&ti&ft4&%jL&&K4&1fr£4h&. 400 ~ 700°C^ 
5 1~5 <h^,£#r#^fUt4So 

PJ\&¥l SAPO-11 ^^^T^^^ii^^^^^^^-^M. 

10 iz4frftVLik#l&& 500 - 650°CT'ta>& 2-10 'hffro 

*&*litf#ftlMMMiJfct. ##JA^###,&# 350 ~ 580°Ctf>N 
yfr 160 - 400t!^*>ib^i|ft* 1 ^*^fll«.#J'6t^. #T#^ 

^iL>ni^tii#^'fH'fb*i#-f*tw*^r ael %mtfi*%®L*k&'fr^ 

XRD -$-@4MI&**£, 
20 $&4£.itj. 

&gfcfr] 1-2 

25 # 145. 3 .MMfcC^ 85 H 3 P0 4 , T ft) 217. 6 A 

jMaAJlli-T 35^7K^ttf/Mfc£+&^#4ft##$, «4f 30 ^ 
^lij^-t^A 99.2 A#.^JMfc45 (*P&$7gMS;6, ^ 72 ■§;■§[%&} 
A1 2 0 3 , tlt^M^Wirli^A, Tfl)4ft*M&^ 2 *Bf. 
# 14.17 &JijEft& (4fc##fc^*J, Tfi ) 4 21.25 
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Sfc^2«hBfr. j&lJv ■> iaA 64. 62 jt^SMfcte 26 Si0 2 , 4b 

^JL£fc^4fe*t#A*4lM«A4fc£'» £ 160X:^ijx£.^T&^ 24 

'hut. j»^#A4b^*ital. **. ioo~no'c&^, *p#a-f- 

Bruker D5005, £&^Mf<M- 1 », 91 # 91 3r * 

A1 2 0 3 : 0. 85P 2 0 5 : 0. 55Si0 2o 

ff: |Ufc4S = 7 0: 30 1.50mm 

120TC8H- 6 *hBt, #4**^t^a^ 550TC#«i£sS.^ 6 
'Mfr. is* Pd[NH 3 ] 4 Cl 2 Pd 
0.6 £*%tt**±*MHM*&*. #r#/^£ 120°C^^ 6 >b 

*£####4fc#]*tsM, 20-40 saw*, ^iU^Mo #r# 
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# 46. 1 75. 7 A£«J X-f 301C#.$-ttf 

5 ft^HWi 30 ^J&*-A 28. 3 jt#.<^|Ub45, 

S&^2'Mtf. # 14. 17 A— uLi5J&;faAliJ/Mfc&+, 

JftApjfcHtiCP^A 13. 85 2 *BfrflA£jfci&>4fr. 

#^Att^*^#£#A*4fM«iBi4fc3-» £ 175 a C^ij^.^^T B a 8 

io *L*tfrHLfoft?-&ft i-M^^mm^, 
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A1 2 0 3 : 0. 92P 2 0 5 : 0. 40Si0 2 . 

4M.#J-fc# c. 

j&jfl 4 ~ 5 

# 46. 1 &*#SM^ 58. 6 ASllif" 3 01C 

*t&M*#*&^. W 30 ^J^^A 28. 3 A^H.4fc4safe#* 
^ 2 # 14.17 jt^^A^JAJ&^-t » -£-«5$r 

*i^N-ifp*»A. 36. 92 jM^/fc, 2 

4b24*Mit. jKut^A-fb^^itil, ioo~i ion SMfctfcHS 

?P#^M#V*&. JMF^^I&v**^ XH&$*MUf#»l£.» & 
^^Jiai^^^!rf^^,^^^ + fhjaj. 550 o C#^3^Bt, 

jfcfcje/tf^^W^fc&A^: Al 2 0j: 0. 90P 2 O s :l. 02SiO 2 . 

4)Mfc*J-»Jb D. 

$##J«.4$4fc#'], #*Rttj£4Mfc#JtfPd**# 1.00**%. 
4HMfc*B&# E. 

6 

#46.1 jt*MM* 83.6^**-?*.*»A«ll.-f 30 ,, C7jc^t^^ 
£"t&^#*#N$3. ^# 30 dHt^A 81.7 &#'i*«M5(^*f*fe 

jL—jE^Jfe*»A^J^JKL^t. #XjE^^ip^,Bt^?p>A 13.85 
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m&feW&ifrT A1 2 0 3 : 0. 90P 2 O 5 :0. 43Si0 2o 

#*J4-^#^^J, PJT^n^A^ ^MSift-f J-**tb = 30: 70, 

Pd^j:^ o. so . ft&m&mmj f. 

&*fcfll 7 

# 41. 5 55.4 jt**-?-3Mp/vi>I!.-f 38tl7K^t^AJK. 

> W 30 £H*j£;&pA 28. 3 
^ 2 *Bt. 6. 07 j^JLiEi^-^ 4. 05 # ^^>S.^ % £fo 

A^J/SU^t, #^*l.Jfe*»*Ht^*»A 27.69 JL^*JR.*^Ht# 2 

160TCjfpil^>a^T^'fb 24 ^Bt. j&^JMV^&al* # 
^ 100-110'C^-f , JM^^$V*&# x-jW- 

t) Wits. x-#^,#^#^J 

&j(fcj£/^#^tf A1 2 0 3 : 0. 91P 2 O 5 :0. 73Si0 2 . 

«-*J^AIH4fc#J , *t*B *,4b***-f\*.**l*i-50: 50, 

4UUfc#J <H> Pd 1. 00 $4 % . ftW^Mitft Go 
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^fowm&M®>t&^7T&M& sapo-11 fr^-n*>mtffltfi 

5 &JK U.S. Pat. NO. 4,440,871 t#£#'J 18 fti$&f>t}faft#&%>$ 

20tl|[a). it^t^#A^-^ 

^fS^#*&^: A1 2 0 3 : 0. 88P 2 0 5 : 0. 36Si0 2 „ 
*J, /^##4fe*J-i&#*i-*ai -1. 

15 #92. 2 jM#SM* 144. 6 3L^n^-7^fo^H%^ 20°C7jc^t^)^ 

^t^HW^. 30 ^t^*^ 56.7 A#-<HMfc45,# 

#>&^ 2 'hat. f&fefo^ 36.92 &>£&/K.&^df;# 2 'J>Ht. # 
14.17 jL^-SLftf&J? 14.17 % Jzfo^®\& t f$L$:^ , 

iiJl* ifcjfr, loo-no'c^-f-, *p##&^ M 

;t, iiaqt#P 0 P A$l^^ Ima2 tf^-f-^gfel^ Pna2 1 ^^^ 
ft*3L&tf)%inn% Ima2 tt£-?-0f#&. *#&,£#f#^ 
A1 2 0 3 : 0. 83P 2 0 5 : 0. 50SiO 2 . 

30 *J, #^|l4fc*l«.#xt&a) -2. 
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0.10 A, 4$ftfflm&j£% 20 - 40 B; A&%>%JL-?%i (C,°) , JL£ 
4^t*^ 0.5*tfh fc^UfriL^, sft^**# 30*^-/^. JL,£ 

0.^. 3a>^#"ft^: « 5 tl/^tfa&^M 1 500°C, «ts& 2 

>M*j\ £L&&J&% 360"C, 

AMf-thM C,° (i-C 8 °) J&B*/**. &JU£*Nfr 



4 5 





^*/% 




JLMLAJ0L: 360*C 






iC 8 ^% 


A 


70 


0. 60% Pd 


50. 50 


91. 09 


46. 00 


B 


70 


0. 50% Pt 


52. 95 


78. 87 


41.76 


C 


70 


0. 50% Pd 


55. 55 


85. 02 


47. 23 


D 


70 


0. 30% Pd 


53. 65 


81. 60 


43. 78 


E 


70 


1. 00% Pd 


55. 59 


78. 70 


43. 75 


F 


30 


0. 5 0% Pd 


36. 80 


89. 36 


32. 88 


G 


50 


1. 00% Pd 


54. 10 


84. 70 


45. 82 


*fr«S#J - 1 


70 


0. 60% Pd 


50. 45 


62. 08 


31. 32 


*tlfc$N - 2 


70 


0. 60% Pd 


53. 44 


72. 09 


38. 52 
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£ W mm M -f m )$ *b 4£ A##JiUsi ¥> at*. . 

#4fc*]**Mt# 20 - 40 9. /3MJj**H*tt#iMj 350 ~ 545°C, 
30TC f *ML#*t# 125 ^A»AJL4fc4,)*. /^/SI#iL£#-##: 
iU§o&>l 360"C, JtLM&tl 5.0MPa, */fMM*£ii 1. 5 'J> Bt" 1 , ft*Uit, 
it 180 *^/^#o m^£&&^&%£&&4f&fr?f-ifr. 

5°C/^4t^i4#-^^-aj. 500°C, 'fcaig. 2 ^ftf, jlfcj&ft- 

&4m#im?it yht®fri\%?&yi%-, #m$Lfo&ifin&mn 3535) 

^#>1##:(GB/T 2541). ^##f#&^v8-;f &4*^#>M^ 84.2%, 

10 

4jMfc*l**aj*.# 20 - 40 %. t%Rfajftyhtf) c ftm.% 180~ 350°C, 
&t&% 10X3. 0rMtiiJ6L&4ktir%: J6L&&lJSLMW, JLjk&ft 4. OMPa, 
iMMMR£ii 1.5 'MH- 1 , A^iStil 180 «fh/^4f„ #4*, A 

J. 500°C, £S 2 *flfr. tlfe^^JLfr : &^ft^jk^. JZLMf® 

#^J&>fcp»#&,& (GB/T 510). ^^^i^tHM^^ 
92. 82%, M.^^-18'C. 
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*] * * 

1. -#f SAPO-ll J#&JGMS^-$, ^^MllfelJ^^I* 
laA^ft^^^^^7K-4b#^4L^Bt^ Al 2 0 3 :yP 2 0 5 :zSi0 2 , &t y 
#4lL# 0.60 - 1.20, z 0.05-1.3; 

4L 3 



26 




d 100 


*I/I 0 


8. 00-8. 10 


11. 


04-10. 91 


s 


9. 45-9. 60 


9. 


35-9. 21 


s 


13. 05-13. 15 


6. 


78-6. 73 


m 


15. 70-15. 90 


5. 


64-5. 57 


m 


20. 20-20. 40 


4. 


39-4. 35 


ra 


21. 15-21. 65 


4. 


20-4. 10 


vs 


22. 23-22. 39 


3. 


99-3. 97 


m 


22. 73-22. 90 


3. 


91-3. 88 


m 


23. 28-23. 31 


3. 


82-3. 81 


m 


*m: 20-70 s: 70-' 


90 


vs: 90-100 





2. *jftfe*I£»* 1 ti^f-*, *+ y tt0L# 0. 75 - 1.05; z <H> 
^.^7 0. 1 ~ 1. 1. 

3. ■ *«*L*J^ 1 tf^-J-ft, *^JK,Bfe-«*L#Jli-^*<j5&A 
/IJ|Ufc##Att**to#A4l*Bt# xR: Al 2 0 3 :yP 2 0 5 :zSi0 2 ; 
#£l^^0|A#&iMtt#^#L#l; x 0.01-0.35, y^p 
z G^MiU'J^ 1 

4. *fcjRjMtJ*£ 3 tf^fli, *t/3t^*.^*L#J4.-=-iE-^J» 

ft in <ft . 

5. 3 tf^f-tf, *t 0.03 - 0.25. 

» # A # ft. & & *J i& > A JBL , A & & & A X? 
aR: Al 2 0 3 :bP 2 0 5 :cSi0 2 :dH 2 0 tfuSL&fo&to, &;&##»^4fcjM*ft'ffc, 



- 17- 



WO 02/053499 



PCT/CNOl/00010 



JsL% 25~60°C; /Sfifctf &W>¥}%rft&& 140 ~ 190°C ^iS^* ft 
^TtM^^. 4-60 *Mtf; #t a ^44L# 0.2-2.0, b 0.6- 
1.2, c^ji^ 0.1-1.5, d#jtf.# 15-50. 

8. £r&;M'J:&£ 7 *t#&tt^*#*^#Me.4S3,# 

9. 4**MU>I£-jM £t^&#^#^#A£ 500 - 650 

iCTiaa 2~io 'j>at. 

10. SHtMM^IMS. 6 *t^^AJ«L»t^aiL^ 28-42 

11. 10 £t 30- 
40°C o 

12. 6 £t#TiM$ 150 - 180'C. 

13. 6 #3rfc, &t ft # 10-40 * 

14. &JR;M>J*#. 6 *t a fltfjfr 0. 3 ~ 1. 5. 

15. &J»;fc*»j*# 14 *ta W 0.5-1.0. 

16. 6 *t b#0L# 0.8-1.1. 

17. feJR*LifJ** 6 t#3T&, *tc«tt* 0.3-1.2. 

18. &Jfc;M»J*# 6 #y5T&, £+d#4£;# 20 - 40. 

19. 4fcJlMX.#J*£ 18 *t d#te# 25 - 35. 

20. -jft^l'ISi.^W^. & 10-85 £:*%#*l#J*£ 1 
(ft SAPO-11 ^f-ft, 0.05-1. 5 $ir%^ Pdi^ Pt, &;MHfctf*Ufc4g 

Mil. 

21. 20 tfflMfc*], iMfHfc*]#&L&# 20 - 80 « 
W/f&tf SAPO-11 fr^ffi, 0. 1- 1. 2 **Ktf Pd & Pt, 
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22. &mM)£r£ 21 ttfltfli*], $r^ffs&& SAP0-11 ^-ftftf 

A1 2 0 3 : (0. 75 ~ 1. 05)P 2 O 5 : (0. 1 ~ 1. l)Si0 2 . 

23. 20 ttflMUN. &t#r&^f^S«fU£.4S 

400 ~ 700°c^-^ i-5 'hRt^#r#^f^4s; #r&tft^ 

24. ^JS^'J** 23 &ffiJt&tf)$*fctetf)M#¥>% 

25. 4*flM*#]*£20##4b*|, #t 350 - 
580TC^«>f J*. 

26. &JR*1#J*# 20 ##46*] , £t 160- 
400°CiH^>&. 

27. #.#^4 20 
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